Introduction
Injuries resulting from road traffic accidents are a global problem, which results in social, psychological, economic, welfare and environmental impacts, as well as overburden health services. According to the World Health Organization (WHO), in 2013, road traffic-related deaths and injuries accounted for a total cost of 3% of various national Gross Domestic Product (GDP), and this cost was even greater in low-and middle-incomecountries, at 5% of GDP 1 . Also according to the WHO estimates, about 1.25 million deaths from road traffic injuries are recorded annually, which represents more than 3,400 deaths per day, corresponding to 12% of all deaths worldwide 1 . In Brazil, road traffic accident-related injuries (ATT) are the second leading cause of death among all deaths due to external causes, with higher incidence in the population aged 15-39 years. In 2014, these accidents were responsible for the death of 43.8 thousand people, and 12,652 of these deaths occurred among motorcyclists. In that same year, 96,292 hospital admissions of motorcyclists were recorded, resulting in a cost of R$ 126 million (US$ 46.7 million), which represented 52% of total expenditure with hospital ATT victims for the Unified Health System (SUS) 2 . Causality of motorcycle accidents is multifactorial and related to the following aspects: vulnerability due to the type of vehicle, motorcycle fleet steep rise, road and vehicle safety, risk behaviors 1, 3 and the increasing use of this vehicle as a work instrument without a work safety-oriented approach 4 . Since 2006, the Ministry of Health has been monitoring ATT-related emergency care in public urgent and emergency services in the state capitals and the Federal District through the (VIVA Survey), a sentinel surveillance mode. This type of monitoring enables the analysis of the trend of this type of service, complementing the information on the profile of victims and types of events [5] [6] [7] . Among the various VIVA Survey data publications, specific results of motorcyclist-related accidents attendances had not yet been disclosed. Thus, the current study aims to describe characteristics of motorcyclists involved in road traffic accidents treated at public urgent and emergency services in the Brazilian state capitals and the Federal District in 2014.
Methodology
This is a cross-sectional study on the attendances of motorcyclist-related road traffic accidents obtained from the VIVA Survey study conducted in 2014 in 86 urgent and emergency care services of the SUS located in the Federal District and 24 Brazilian state capitals. State capitals Florianópo-lis/SC and Cuiabá/MT did not participate in the survey due to local issues related to management and technical and operational aspects.
The facilities of each participating capital that met the following criteria were included in the sample: (a) external causes-related emergency care reference services following a search in the National Register of Health Facilities (CNES) and the Hospital Information System of the Unified Health System (SIH/SUS); (b) services participating in one or more earlier study editions: 2006, 2007, 2009 and 2011 . The inclusion of selected services was validated by coordinators of the Noncommunicable Diseases and Illnesses Surveillance Department (DANT) of state and municipal health secretariats participating in the research, due to their knowledge of local flows of external causes-related emergency services. More information can be found in specific publications 6, 7 . The sample size was at least 2,000 attendances for external causes in each of the state capitals and the Federal District, assuming a coefficient of variation of less than 30% and standard error of less than 3. In each capital, data were collected only in drawn shifts from a total of sixty 12-hour shifts, covering a period of 30 consecutive days, from September to November 2014. The 12-hour shifts draw procedure used was the single-stage cluster probability sampling stratified by type of establishment (general emergency, emergency care facilities and specialized emergencies), and shift was the primary sampling unit. All external causes-related attendances in the drawn shift of the selected establishment were eligible for interview. Cases where patients sought the same service for the second time or more than twice for the same cause, medical care returns and care-derived complications were excluded.
Data were collected through a standardized questionnaire applied by trained interviewers. Attendance was classified into two groups: violence and accidents. The definitions of 10 th revision of the International Classification of Diseases and Related Health Problems (ICD-10) related to Chapter XX-External causes of morbidity and mortality were used to identify the type of event that led to seeking care
According to ICD-10 definitions, a motorcyclist is any person traveling on a motorcycle, sidecar or a trailer attached to this vehicle, including drivers or passengers. The analysis was restricted to motorcyclists treated at public urgent and emergency services and emergency following a road traffic accident.
We considered the following analysis categories: 1) sociodemographic characteristics (gender, age group in years, self-reported race / skin color, schooling years of study, paid work, health insurance plan, disabilities -physical, mental, visual, hearing and other disabilities / syndromes); 2) Characteristic of event (type of victim, other party involved, nature of injury, affected body part, helmet use, alcohol consumption, work-related event); and 3) characteristics of attendance (transportation to the hospital, prior care and outcome).
Analyses were performed in Stata's "svy" module, version 14, for obtaining unbiased estimates when data stem from complex sample designs. The differences between qualitative variables were analyzed by chi-square test (RaoScott) with 5% significance level.
The 2014 VIVA Survey 2014 data was evaluated and approved by the National Research Ethics Commission (CONEP), the Ministry of Health. Data collection was performed following consent of victims or their legal guardians or accompanying persons, when under 18 or if they were unconscious victims.
Results
The 2014 VIVA Survey recorded 15,433 ATT-related emergency attendances, of which 9,673 (gross percentage = 62.7%) were due to motorcycle accidents. It was observed that motorcyclist-related road traffic accidents were more frequent on weekends (Friday, Saturday and Sunday) and less frequent on Wednesdays. The same pattern was observed in the distribution of attendances by day of the week ( Figure 1A) .
As for the time of events, accidents were more frequent in early morning and late afternoon, with peaks at about 7am (6.3%) and 6pm (7.3%), respectively. Time with higher incidence of attendances was 8am (6.5%) and 8pm (7.1%) ( Figure 1B ). Table 1 shows the distribution of frequencies and weighted percentages of the main features of these attendances, disaggregated by gender of the victim, showing a ratio of 3.2 for male-female attendances. Regarding sociodemographic aspects, the largest proportion of attendances was observed among patients aged 20-39 years (65.7%), a statistically significant difference between genders (p < 0.001). There was a predominance of self-declared black/brown patients (73.6%), especially among men (74.7%), people with nine years of schooling and over (59.2%), where the highest proportion was observed among women (66.7%), and mention of paid work occurred in 76.4% of patients, with a higher proportion of men (80.9%). Some kind of reported disability was higher among men (1.9%). These variables were statistically significant different in their distribution among genders (p < 0.001). Less than 10% of the victims had a health insurance plan and 1% of them identified themselves as people in vulnerable situations, with no significant difference between genders.
Regarding event characteristics, 80.9% were drivers and 19.1% passengers. The proportion of drivers was significantly higher in males (90.4%), while women were more passengers (52.7%). As for the other party involved in the accident, car came first (44%), followed by motorcycle (13.8%), with no difference between genders. Injuries such as cuts, lacerations, fractures, amputations and traumas were more common in males, while light injuries were predominant in females (p < 0.001). Most injuries affected lower limbs; this location was significantly most often affected among female victims, while the proportion of upper limbs injuries was significantly higher in males (Table 2) .
Helmet use at the time of the accident was reported by 79.1% of patients, with similar distribution among genders ( Table 2 ). The lowest proportions of reference to helmet use were observed in patients treated in selected servicesin Teresina (55.8%), Belém (61.5%), Rio de Janeiro (64.0%), Natal (64.8%), Manaus (65.7%), João Pessoa (66.8%), Fortaleza (67.8%), Aracaju (67.8%), Maceió (71.0%) and Recife (71.8%). The highest proportion of reference to helmet use was observed among patients treated in selected services in Belo Horizonte (97.2%) (Figure 2 ).
Reference to alcohol use in the six hours before the event was significantly higher among men (14.8%) compared to women (8.2%), totaling 13.3% for all the emergency services includ-ed in study ( Table 2 ). The highest proportion of alcohol consumption declared at the time of the accident by patients attended in selected services was recorded in Teresina (Figure 3) . Victims' work relationship with the event was reported by 41.4% of victims, with a significantly higher proportion of men (43.7%) ( Table 1 ). The proportion of work-related events was more than 50% in selected services of Goiânia (50.6%), Belo Horizonte (51.0%), Recife (51.2%), São Paulo (54.7%), Porto Alegre (55.6%), Curitiba (59.7%), Brasília (61.0%) and Vitória (61.5%) (Figure 4) .
Regarding the characteristics of the attendance, we noted that access to health services occurred, more often, via the SAMU/ambulance/ rescue (46.7%) and private vehicle (43.6%). Public transportation was used in less than 6% of cases. Approximately 25% of patients reported prior care in another service for the same cause, with no difference between genders. The out- 15  14  17  16  19  18  21  20  23  22  24 come of patients after initial treatment varied according to gender: the proportion of discharge was higher in females (73.5%), while the proportion of hospitalization was higher in males (24.9%) ( Table 2) .
Discussion
The study showed that young people aged 20-39 years and males were the main victims of motorcyclist-related ATTs, among SUS urgent and emergency services selected in state capitals and the Federal District in 2014. These results are consistent with other research on the topic 6, 7 , indicating that it is a serious public health problem, which must continue to be the target of more effective public prevention policies.
One of the reasons contributing to the increase of motorcycle accidents cases refers to the lack of use of protective equipment. Head traumas injuries are directly related to the lack of helmet use, while mandatory in the country, which demands increased enforcement and educational campaigns. A study on road safety by the World Health Organization (WHO) has shown 
Sociodemographic characteristics
Age . The Brazilian Traffic Code (CTB) requires the use of helmets assafety items for motorcyclists, which is critical to avoid more serious consequences in the event of road traffic accidents 9 . Motorcycles are one of the most dangerous forms of motorized transport, due to the small size and direct exposure to the impact, which makes its passengers most vulnerable to multiple and more severe traumas 10 . In fact, unlike cars, motorcycles are not equipped with structure and protection devices, which highly exposes its occupants 11 , and motorcycle accidents result in a risk of death 30times higher when compared to occupants of other motor vehicles 12, 13 . Causality of motorcycle accidents is multifactorial 14 and is associated with socioeconomic and environmental determinants, such as schooling, income, access to transportation, condition of roads and highways, systematic checks, vehicle maintenance, fleet increase and correlation with some risk factors, such as lack of personal protective equipment such as helmets 8 , drinking and driving, speeding, vehicle vulnerability, among others 15, 16 . Analysis evidenced avery frequent identification of motorcycle accident as a work-related event. Work-related events may be due to commuting to work, depending on the use of motorcycles as a fast-moving means in big cities' road traffic 4, 17 . The National Health Survey identified that 30% of accidents were due to commuting to work 17 . Other situations may be included, such as professional bikers, which may be subject to requirements such as pressure from customers for fast, on time and reliable services can be included; high demand for services; poor labor relations; large uncontrollable circumstances, such as rain and road conditions; driver inexperience; vehicle maintenance and faster transport compensationmechanisms 4, 18 .These issues require more than behavioral change, introducing issues related to safety conditions at work, as well as understanding and tackling factors that influence risky driving behavior. It is noteworthy that these events were reported in cities like Vitória, Brasília, Curitiba and Porto Alegre. Further local studies are suggested to understand these local differences. Drinking and driving was also high in the study. Vehicle driving after alcohol consumption is a major cause of ATTs as it impairs drivers' reflexes and increases risky choices, such as traffic laws violations. High alcohol concentrations in the blood produce various neuromotor disorders, such as decreased attention, false perception of speed, excitement and difficulty of discerning luminosities, drowsiness and reduced peripheral vision 15 . . This study confirms these findings by pointing lower frequencies of helmet use in the Northeastern and Northern state capitals, and higher frequency of alcohol use, above 20% in Teresina, Natal, Aracaju, Maceió and Salvador. These data coincide with findings of the National Health Survey, pointing to less frequent use of helmets in those regions and a higher prevalence of road traffic accidents in these locations 17 . From 2004 to 2013, motorcyclists'risk of death increased from 2.8 to 6.0 deaths per 100,000 inhabitants 21 . High ATT-related morbidity and mortality rates in Brazil have been associated with the current transportation system model, which prioritizes roads and private car use to the detriment of collective public transport, with inadequate infrastructure, lack of enforcement and poor public transport, as well as increased vehicle fleet in urban centers, lack of regulatory and educational actions, high speed and varying types of vehicles 22 .
A study analyzing the profile of motorcyclists' polytrauma events attended by the Mobile Emergency Service (SAMU) 23 assignedthe highest frequency of accidents during the weekend, the large number of festive events, alcohol consumption, exceeding speed limit, risky maneuvers and decreased enforcement during these days.
Another study 24 revealed that motorcyclists are three times more likely to be involved in accidents from Thursday through Sunday, when there is increased consumption of alcohol, than between Monday through Wednesday, when such consumption decreases. In the survey, over 40% of attendances occurred at night. A number of factors can explain this, namely: accumulated fatigue, increased flow of vehicles, varying visibility limited by the range of headlights, vehicles without signals, less police supervision, disregarding traffic signs, excessive speed and use of alcohol or drugs [25] [26] [27] . Among the limitations of the study, we mention the sole inclusion of public urgent and emergency services, leaving out emergency units of private hospitals. We chose to use public services to be references to accidents and violence in Brazilian cities, which already follow consolidated emergency service flows, from pre-hospital care to inpatient services. Another limitation refers to the inability to provide population estimates, although most public services focus on emergency care for external causes.
Conclusion
Knowledge of the profile of attendance demanded by motorcycle accidents in urgent and emergency services and some features of these events are crucial to design strategies to tackle this public health problem. It is necessary to understand the size and characteristics of the problem to promote health and prevent road traffic injuries and deaths through intersectoral actions. This study contributes to reveal characteristics of the problem and support the implementation of public policies of prevention and promotion of health and peace in traffic and traffic victims'care. It is essential to strengthen road traffic laws and develop road safety actions for the sake of human mobility.
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